Pseudomonas aeruginosa cytotoxin stimulates prostacyclin production in cultured pulmonary artery endothelial cells: membrane attack and calcium influx.
The effects of highly purified Pseudomonas aeruginosa cytotoxin were investigated on cultured pulmonary artery endothelial cells. This toxin dose-dependently (7.5-60 micrograms/ml) and time-dependently (20-75 minutes) stimulated the release of radiolabeled arachidonic acid and metabolites and the synthesis of prostacyclin in the absence of overt cell damage (no enhanced lactate dehydrogenase [LDH] release). Preincubation of the toxin with neutralizing antibodies abolished the effect. The toxin response on endothelial cells required extracellular calcium but not magnesium and was accompanied by a calcium influx. Interference with intracellular calcium function by TMB 8 or with (calcium)-calmodulin function by trifluoperazine and W7 dose-dependently reduced the cytotoxin mediated synthesis of prostacyclin. Calcium channel blockers (nimodipine, diltiazem, verapamil, D 888), however, were ineffective in this system. Following addition of cytotoxin to endothelial cells, an increased passive permeability for small marker molecules (potassium, 45calcium, 3H-sucrose), but for large ones (3H-inulin, 3H-dextran, LDH) was noted, suggesting that cytotoxin creates discrete hydrophilic transmembrane lesions of about 0.5-1.5 nm in diameter. These data are compatible with the notion that Pseudomonas aeruginosa cytotoxin triggers the arachidonic acid pathway in cultured pulmonary artery endothelial cells by calcium influx and suggest that this calcium influx may proceed through toxin created transmembrane lesions.